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ABORT  SENSING  AND  IMPLEMENTATION  SYSTEM 
AUTOPILOT 

AUXILLARY  POWER  SOURCE 

ELECTRICAL 

GUIDANCE 

HYDRAULICS 

INSTRUMENTATION 

PNEUMATICS 

PROPELLANT  UTILIZATION 
PROPU LSION  INTE RI'A C E 
PROPULSION 

RANGE  SAFETY  COMMAND 


♦VOLUMES  II,  IV  AND  VI  UNDER  ONE  COYER. 


GENERAL  INFORMATION 

The  Difficulties  Review  encompasses  problems  gathered  from  the  factory,  the  field,  (ETR 
and  WTR)  and  UTP . The  factory  difficulties  are  limited  to  ''selloff  and  renin  composite 
testing. 

In  the  UTP  area,  the  difficulties  were  excerpted  from  Central  Test  Control  Reports, 
Problem  Reports,  Supplementary  History  Sheets  and  Problem  Review  Reports 

Field  problems  for  the  Difficulties  Review  have  been  limited  to  captive  flights,  flight 
readiness  firings,  actual  countdown  dual  propellant  loading  quad  tanking,  component  relia- 
bility testing,  and  flight  acceptance  composite  tests.  Difficulties  called  out  in  the  search 
for  critical  weakness  program  was  not  documented. 

GSE  problems  shall  be  limited  to  ETR  Complex  12,  13.  36A  and  36B  for  the  present  edition. 
Hereafter  only  booster  difficulties  shall  be  maintained. 

Failure  analysis  reports  cover  difficulties  from  the  field  and  factory  and  may  comple- 
ment the  information  above. 

The  GSE  Difficulties  Review,  Book  1 contains  14  Volumes,  one  volume  for  each  system, 
under  or.e  cover.  Each  volume  is  appropriately  indexed. 

The  Airborne  Difficulties  Review,  Book  2 contains  13  volumes  Each  volume  is  under 
separate  cover  except  Volumes  II,  IV  and  VI.  Volumes  II.  IV,  and  VI  are  under  one  cover 
because  of  the  limited  material  contained  in  each  volume.  All  volumes  are  appropriately 
indexed. 

A guide  to  facilitate  interpretation  of  data  in  the  Difficulties  Review  (GSE  and  Airborne) 
is  part  of  each  book  or  volume. 
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Subject;  Explanatory  Information  For  Use  of  Difficulties  Review  (DR) 

Data  Tab  Runs 

This  information  has  been  prepared  to  facilitate  use  of  the  DR.  It  is  not  intended  to 
describe  how  the  DR  was  prepared  nor  the  scope  of  the  existing  effort. 


The  Difficulties  Review  (DR)  is  presented  on  a form  compatible  with  automated  data 
processing  and  printout. 

Appearing  at  the  top  of  the  page  (outside  of  blocked-in  areas)  is  the  identification  of 
the  system  and  whether  it  is  Airborne  or  Ground  Support  Equipment.  Apjiearing  with 
this  identification  is  the  date  of  the  document  and  the  page  number. 


On  the  right  hand  side  outside  of  the  blocked  area,  appears  the  abstract  number.  An 
abstract  number  is  assigned  to  each  item  of  the  Difficulty  Review  to  facilitate  trace- 
ability  to  the  original  input  document. 


Appearing  under  the  major  identification  are  blocks  wherein  the  information  on 
component  or  sjstem  difficulty  is  identified  and  explained.  Attached  are  samples  of 
pages  coded  for  reference  to  the  following  definitions  and  explanations: 


CODE 

© 


© 

© 


EXPLANATION 

This  group  of  blocks  callout  system,  subsystem,  test/report  number. 
failed  component  name,  difficulty  iDifl  data  source,  and  GDC  part 
number  if  applicable.  Also  called  out  here  is  the  vehicle  cumber, 
if  applicable,  and  the  date  of  difficulty. 

In  the  same  row,  the  site  location,  and  in  case  of  a flight,  captive 
flight,  or  countdown,  the  time  will  be  entered. 

The  block  containing  PRI  and  OTH  refer  to  whether  or  not  the  failure 
is  primary  or  a secondary  failure.  A secondary  failure  is  to  be 
interpreted  as  caused  by  another  discrepancy. 

The  last  block  in  this  row  is  obvious  and  requires  no  further  explana- 
tion: 

Refers  to  a major  system  of  the  launch  vehicle. 

Refers  to  subsystem  of  a major  vehicle  system  if  applicable,  (Booster 
sustainer,  etc). 
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CODE 


EXPLANATION 


Is  a report  number  as  opposed  to  type  of  report,  (UTP,  Countdown, 
Flight,  FAR,  etc,). 

Is  a type  of  report,  such  as  a FAR,  UTP,  FRF,  etc. 

Refers  to  a component  part  by  name. 

Is  a component  piece  part  of  the  component  and  referred  to  by  name, 
(plug,  seal,  wiring,  diode,  etc.,  only  where  applicable) . 

Is  a GDC  part  number,  if  applicable. 

Refers  to  a site  or  location  at  time  of  discrepancy  on  the  component 
or  vehicle  system. 

Is  the  vehicle  on  which  discrepancy  occurred.  Vehicle  number  listed 
only  if  unit  was  installed  on  a vehicle  at  time  of  discrepancy. 

Is  the  vendor  part  number,  if  applicable. 

Is  the  vendor  name,  if  applicable. 

Is  the  fa. lure  caused  by  ct^er  component  or  other  system.  This  item 
defines  the  failure  as  secondary  or  not  secondary. 

Refers  to  the  primary  failure.  If  item  is  labeled  no,  then  item  (13) 
may  appear  as  a yes. 

Should  item  (13)  appear  as  a yes,  then  an  abstract  will  have  been 
written  to  identify  the  cause  of  failure  effecting  the  component 
referred  to  in  the  Difficulty  Review,  Item  6.  It  should  be  noted  that 
a multiple  failure  may  be  recorded  ir.  these  blocks,  (yes/ye3),  or  if  a 
failure  did  not  occur,  (no/no). 

Defines  the  failure  mode,  and  if  identifiable,  th"  cause  is  called  out. 
A careful  review  of  the  failure  mode  is  made  to  determine  effect  on 
system  operation  and  vehicle  effort. 


TL 
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EXPLANATION 


Defines  the  system  effect.  This  effect  is  the  result  of  the  failure  mode 
assigned  to  the  component,  • .< 

jl 

Defines  the  vehicle  effect.  This  effect  is  a result  of  the  failure  mode 
and  the  result  of  the  system  effect.  j| 

It  should  be  noted  that  corrective  action  may  be  taken  whether  or  not 
the  failure  was  confirmed. 


Lists  the  corrective  action.  Taken  by  GDC,  the  vendor,  or  both. 
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oimcucm*  *cmw-FnonA.»io»’  iHTt«r*ct  by  item- airborne 


DIFFICULTIES  RE VlEU- FROPUL SI  ON  I NTERFACC  ST  stem*  airborne 


tCMCKM.  DYNAMIC* 
COHVAU  DIVISION 


»Y*TC*  TEM/EEEOET  NUMCE  DIF  DATA  SOUECC  VEHICLE  tITE  FE«  VEWX*  HAKE 

»l*-»»»iem  fauco  cohfonent  name  met  nuhbee  date  oir  time  oir  otm  vemooe  met  ho 


tCNCRM.  OltUHIC* 
CONVAIA  DIVIIION 


ATSTCH  TEST/REPORT  NUUJER  DIE  DATA  SOURCE  VEHICLE  SITE  P«  I VENDOR  NA»« 
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failure  mode- structural,  unit  rejected  for  failure  to  close  our inc  checkout,  problem  caused  tr  a limit  switch  wkh 

CONTAINED  RUINED  CONTACTS  AMO  CRACKED  CASE  SPRINC  OIAFHRACMS, 
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s.«-ststen  failed  ccnfonent  name  fa  at  number  date  oif  time  Dir  oth  vendor  fart 
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mu*  TESUREPORT  NUMBER  DIF  DATA  SOURCE  VEHICLE  SITE  RRt  VENOOR 

B-iTtiEN  failed  component  name  part  number  date  oif  time  oif  oth  vendor 


Failure  NCOE-OUT  CP  TOLERANCE.  DURINS  PROOF  CYCLE  FOLLOWIN*  PRT  SINE  VIBRATION.  THE  VALVE  WOULD  NOT  CLOSE  UNTIL  THE 
fourth  TRY.  the  CLOSIM6  TIME  WAS  S.S  SECONDS  I)  SCCOAOS  ALLOWABLE)  WITH  A AUSTIN*  CURRENT  SR  EATER  THAN  10  AMPS.  CO 
PROS  I OH  ON  BUTTERFLY  SHAFT  CAUSED  VALVE  TO  STICK.  REF.  S/N  EOT-SOSl  T.H.  NO.  t. 
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STITCH  TEST/REFORT  NUMER  DIF  DATA  SOURCE  VEHICLE  SITE  MI  VENOOR  NAM 

e-ATATCM  FAILED  COMPONENT  NAME  FART  NUMBER  DATE  DIF  TIME  DIF  OTH  VENDOR  FART 


failure  mcolcak-cxternal.  unit  rejected  for  lcaf'ie  from  the  shaft  real,  no  failure  analtsis  ferformd.  fart 
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oirricuLTiet  kviiw-mwuluon  interface  mitch-airborne 


otrrtcw.Tu»  Rcmw-PROPULUOH  interface  stater-airborne 


FAILURE  MODE-CONTAMINATION.  UNIT  REJECTED  FOR  JISN*  Of  CONTAMINATED.  CONTAMINATION  CONFIRMED  AM)  ATTRIBUTED  TO  (NAD 
1AOATE  PACHlNC  AM)  PACHA Cl  NC  FOR  LONC  TI)C  I TOR  ACE , BY  THE  YENOOR. 


TEST/FEFORT  NUMBER  DIE  DAT*  SOURCE  VEHICLE  SITE  FR1  VENDOR  NAM 

e-STSTCH  FAILED  COMFOACNT  NAME  FART  NUKSER  DATE  OIF  TINE  DIF  OTM  VENDOR  FART 


failure  »>XE-LEAF.-EKTERNAL.  UNI1  REJECTED  FOR  EXTERNAL  LEARASf.  FAILURE  CONT1FHEO  *W  ATTRIBUTED  TO  A CRACK  IN  TmC 
VALVE  BCOT  DUE  TO  STRESS  CORROSKM  CT  (OtATA  ALUMINUM  ALLOT. 
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SUQ-AYATEH  FAILED  COMPONENT  NAME  PART  NUMBER  DATE  OIF  TIME  Dll'  OTM  VENDOR  PART  HD 


r*  I CUKE  MOOE-LEAK-EXTERNAL-LEAMGE  BETWEEN  MATING  FLANGES  OP  LOX  PREVALVE  AND  THE  PILL  AIEJ  DRAIN  LINE  AND  THE  ACALA 
FAILURE  IA  DUE  TO  CONTAMINATION  IN  THE  FLANGE  GROOVE  A WHICH  PREVENTED  AN  EVEN  AEALIN*  SURFACE  FOR  THE  SEAL.  THE  SE 
■ L IA  A HETAL  O RING  AMAPCO  LIKE  A TORUA.  IT  CONTAINED  MANY  PIT  HARKA  AROUND  COMPLETE  PERIPHERY  OP  SEAL. 
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JTAtCM  TEST/RERORT  NUMBER  DIE  DATA  SOURCE  VEHICLE  tITE  RR1  VENDOR  HA* 

B-AYSTEM  RAILED  COMROACNT  NAME  EAR!  NUMBER  DATE  DIE  TIME  Olf  QTM  VENDOR  EARt  NO 


*T»TEN  TERT/REFORT  NUMBER  DIF  DATA  SOURCE  VEHICLE  »ITE  FR1  VC  HO  OR  (UK 

•-system  Failed  comfonent  name  fart  number  date  oif  time  dif  otm  vendor  fart 


oirricuuic*  review-  mop ut»io«  intcrmce  byiteh-airbopne 


coniiicmc  action-unknown 


rjULURC  MODE-EXTERNAL  LEAK  - UNIT  WAS  LEAK  I HE  IMIL E INSTALLED.  PART  or  THE  TErLON  LIP  SEAL  MAS  POU««  BROKEN.  SEAL  A 
LSO  CONTAINED  A HEAVY  LA  YEA  OT  LUHAICANT,  CONTRAST  TO  T.O.  INSTRUCTIONS.  SEAL  DANA  EC  MAS  CAUSED  OURIME  A OCMATINE  OP 
ERA  T ION  BY  THE  HALE  PROBE  CATCHINE  AND  SHEAR  I HE  THE  SEAL. 


SOICN  TCJT/A.T»CFT  NUWCft  DIF  DATA  SOUACE  VEHICLE  »I»E  FA  I VEND  OF  NAME 

*ta-s>stCN  failed  component  name  faat  mumc'i  date  oif  tine  oif  otm  vendor  faat 


otrncucmi  *cmw-m<»uu»ioH  intiftacc  btitcm-airbornc 


OirriCOLTICt  *£Vt£W-MOHK.i! ON  IHTtRFACt  STITtW- A ! HBOHNC 


SYSTEM  TEST/REPCRT  NUMBER  DIF  OATA  SOURCE  VEHICLE  RITE  PRI  VENDOR  NAM 

b-  system  failed  component  name  part  number  date  oif  tim  dip  oth  vendor  part 


trmM  tcat/report  Nutec*  dip  data  tout ci  vehicle  »m  phi  vemoom  mam* 

AUO-SYATEM  FAILED  COMPONENT  NAME  FART  NUMBER  DATE  DIP  TIME  DIF  OTH  VENDOR  FART  NO 


I TE4T/REP0RT  NUMBED  DIE  DATA  SOURCE  VEHICLE  SITE  PRI  VENOOB  NAM 

SI*-SYSTEH  FAILED  COMPONENT  NAME  PART  NUMBER  DATE  DIP  TINE  OIP  OTM  VENOOB  PART 


failure  mcoe-cjt  or  tolerance,  ouring  proop  cycle  following  v-axi»  sine/ranoom  vibration  wi tm  the  valve  closed  ai 

PRCSIUR I ZED  TO  90  PSIG  ON*  THE  VALVf.LEARED  9*  SCCM.  ALLOWABLE  LEAKAGE  I MO  »CCH.  REF.  B/N  J04  T.H . NO.  SSt-l-OOT, 


DIFFICULTIES  REVIEW- PROPULSION  INTERFACE  SYSTEN-A IRBORNE 


oirricucnts  kvuw-w*w,oi.*ion  iNiti»r*ct  swot-AiaBOBi* 


DirncuLmt  »eview-f«oful»ion  interface  tv  stem*  a i a boa  he 


*Y»1EM  TEST/REFORT  NUMBER  DIE  DAT*  EOURCE  VEHICLE  *ITE  FRI  VEWJO*  MAM 

EUQ-EtiTCN  FAILED  COM  FOMENT  NAM  FART  NUMBER  DATE  DIF  TIM  »IF  OTH  VlNOOR  FART  NO 


1V3TCM  TEST/REPCRT  NUMBER  DIP  DATA  SOURCE  VEHICLE  i SITE  PR  I VENDOR  NAN 

e*»nuH  Failed  component  name  part  number  date  dip  time  dip  oth  vendor  part 


Dtrricuuiu  review-profuhion  interface  »t»teh-a>abo*ne 


oirncutiict  rcvuw-faorw.»ion  intcrpacc  »»»«h-aia#ori« 


DirriCULTlt*  REVUW-MtOPUt.tION  INTERFACE  RYATEH-A  I ARCANE 


jrtTCN  TCIT/*CFO«T  MUMBn  OIF  DM*  »OU*Ct  VEMICU  *I«  •*»!  VtWKW  HAN* 

»«*-»T»TEN  FAILED  C OH  FOMENT  MAN*  FAFT  MUHDCft  DATE  DIF  TIN*  DIF  OTM  WNDO*  FAHT  HO 


»T*TtM  TEJT/REPCRT  NUMBER  Dir  DATA  tOURCE  VEHICLE  »ITE  PR  I VC  HO  OR  MAN 

•-ATA1EN  FAILED  COMPONENT  NAME  PART  HUMBER  DATE  DIP  TIME  DIP  OTH  VENDOR  PART 


OirFKlN.net  ftCmw-IWOruiltON  tNTtmet  tYITIH** I RBQftNt 


failure  mooc-fail  to  operate.  failure  traced  to  elec  oren  it*  actuator  note*.  failure  determined  to  haw  originated 
ektcrmal  to  valw  actuator*  primary  failure  aource  unoetermi*o.  failure  occirreo  ourih#  k-i  oat  checkout  rbeultir* 

IN  MOTOR  ARHATURC  ELEC  OREM  AMO  RUTTERFLY  ROAIT1CN  IKtlCATORt  INOICAY1H*  PARTIAL  OREM, 


STS1EM  TEST/REPORT  NUteER  DIF  DATE  SOURCE  VEHICLE  SITE  PRt  vtiCOR  MAM 

e-STSTCM  FAILED  COMPONENT  NAME  PART  NUMBER  DATE  DIF  TIME  OIF  OTH  VENDOR  PART 


oimcuoitt  fttmw-moPuitiOM  ihuhface  syiteh-aikbomhc 


SYSTEM  TCSTMEEONT  NUMBClt  DIE  DATA  SOURCE  EEHIC  It  SITE  Ml  VINO  OH  MINI 

Sl*-ST»TEM  EAILE0  COMPONENT  HAMC  PANT  HUM  Eft  DATE  DIE  TIME  DIE  OTH  VENDOR  PANT  NO 


EAILUAC  HOOE-tfAK-EXTENNAt-UNIt  DEJECTED  EON  A LEA*  AT  THE  8-NUT  CAUSED  8T  AN  IARE4ULAA1TY  ON  THE  ELAIUU  AUME^CC 
DIE  HANK  HAS  NOTED,  OEEOS1TE  THE  INHEtULANl TT , ON  THE  OUTSIDE  tlMEACE  Of  THE  ELANE, 


TAILIWE  MOOE-EAYERNAL  LEAKACC . LEAKAGE  CONFIRMED  AND  OBSERVED  TO  0RI6.MATC  IN  TMC  BELLOWS  SECTION.  CAUSE  OF  LEA  KALE 
was  CHEMICAL  CORROSION  THROW*  THE  INNER  BELLOW,  ALLOW! NB  FUEL  TO  EXIT  FROM  THE  EXTEBMALBELLOW*  VENT  MOLE. 


UNCIAL  BriMMICt 

convmii  oi vision 


difficulties  review* propulsion  interface  stitch-air k*nC 


oirncuLTici  *cmw-mo*M.iiON  inurpacc  sv»tcm-ai«»o«nc 


Dirricut-Tii*  ncmw-woruuuoN  inuiir*ct  »r*TiN-Ai*8c*>« 


mccium  down  or  rue  tonuical  *r  tmc  klo  joint 


DIFFICULTIES  *E¥1EW-FH0FUL»I0N  INTERFACE  »VttEM>AI*BO*NC 


DirriCULTIC*  HCVICW-POO^ULtlON  INTtmCC  »T»TCH-AIRBOR!« 


i 

i 

I 


DIFFICULT!!!  REVIIW-FA0FJLI10N  INTERFACE  »T»TEN-AIRBC*N£ 


oirneuuit*  *eview-wK#ut.*!o«  interface  »y»teh-airbc*ne 


HOI t 1A IQ  MIVAH03 
OIHVNAQ 


i 


CONTIAMCO  OURINf  fAlLUHC  AMALT9I t . 


Dimcuum  wmv»-Mc*uv.»JOH  ihurface  mic»>MMCftNC 


oirncuim*  net.!*- wop  uni  on  iMiurkCt  »r»ttn-Ai*BO*MC 


DimcUkTItt  WVlIW-MOPULtlOM  INTERFACE  ITITEN-A1MCMNC 


Dirncm.ur>  KivitM-Mioein.il on  iHTt»r*ci  iystch-aimomnc 


oimcucm*  •c«uw-r«c#M.ttON  intmfacc  »»»u»*-au»o«nc 


WNCKAl  OfNAMICS 
COMM  I II  DtVISIOM 


Dtmcu.nct  Mvicw-pnofuiucm  tNTcurtct 


VCHICLC  tr»tCT-C<X»0»l  TC  AaOMTIO  1«  lttCHCOU.CS 


SV1TC*  TClT/ftCPOftT  NUMBER  Olf  DATA  BOUNCE  VEHICLE  »ITt  MI  VCM0C«  HAHC 


oirruu.mt  «mN-r*oruc*iON  tNTcnri.cc  »t»tcn-*ihbo«nc 


CONMCTIVC  ACTION-NONC.  IN  »I*W  <*  MTUTACTONT  CxrCRICNCt  ON  • AW  C NMIILCR  A NO  AN  INCORPORATION  OT  AN  iHRROVCO 

ccLtowt  on  o Hiimct. 


oirricuLTict  KVitw-noriuiOH  iMtcuriicc 


mtCN  TEST /REPORT  NUMBER  DIE  DATA  EOURCC  VEHICLE  »ITE  PRI  WKIQR  NAME 


DURING  X-!  DA  1 ruEL  TANR1H*  OPERATION. 


rnlLUAE  M»C-E*T£RNAL  UM.  * LEA*  At  THE  SI  rut*.  SUNS  INLET  SLAIM.  WN«  SOLIS  WERE  T1SNTENE0  AND  THE  LEAK  WAS  R 
toueto  to  an  acccstable  level. 


sr*,tM  TtiT/NEPONT  NUt»E«  DIP  DATA  AOUNCE  VEHICLE  »ITE  PNI  VENOOM  MAM 

suj-jtjteh  failed  component  name  pant  mumben  oate  oif  time  dip  otm  venoon  pant 


oimcutnct  Review- norm »t on  i*TERr*ce  micN-Aiiic** 


WMOMIV-Mlllil  13VJU1NI  MO  II YUOIU -M]  UM  I1UYUIJJ1Q 


airrimm*  Hmw-nta,u.»iQN  ittttmct  «•?(*•*  imo*nk 


atm  hn 


